Rubella virus antibodies were measured in 300 sera from pregnant women visiting a maternity center by using a new, simple latex test, Rubalex. The results were compared with those obtained by using hemolysis in gel, hemagglutination inhibition, and radioimmunoassay. The (2, 5, 10) . This is, however, time consuming and sensitive to nonspecific inhibitors. The hemolysis-in-gel (HIG) test (16, 17) was developed to overcome the problems of the HI test. The HIG test, however, requires overnight incubation and therefore does not give rapid results.
Serum antibodies against rubella are usually determined for three purposes: (i) to establish the immune status, (ii) to diagnose a rubella infection, and (iii) to diagnose congenital rubella. The commonly used standard technique for this purpose has been the hemagglutination inhibition (HI) test (2, 5, 10) . This is, however, time consuming and sensitive to nonspecific inhibitors. The hemolysis-in-gel (HIG) test (16, 17) was developed to overcome the problems of the HI test. The HIG test, however, requires overnight incubation and therefore does not give rapid results.
Latex tests have been in wide use in clinical laboratories for many years. Results of the first latex test for rubella antibody determinations (Rubascan; Hynson, Westcott & Dunning, Baltimore, Md.) was recently reported to correlate well with those of the conventional techniques (1, 6, 12, 14, 15) . In this study we compared another rubella latex test (Rubalex; Orion Diagnostica, Espoo, Finland) with three conventional techniques: HIG, HI, and radioimmunoassay (RIA).
MATERIALS AND METHODS Sera. A total of 300 serum samples were obtained from a maternity center and sent to the National Public Health Institute, Kuopio, Finland. Sera were coded and then tested by the HIG technique. Of the 300 sera, 250 were unselected, whereas 50 sera were selected because they were negative in the HIG test. The sera were stored at -20°C until subsequent testing with latex agglutination (LA), HI, and RIA.
As a rubella reference serum the British standard for anti-rubella serum (69/60) was used. It had a potency of 720 IU/ml (4 RIA. The solid-phase RIA for rubella immunoglobulin G (IgG) and IgA antibodies was carried out as described previously (9, 13) . The antibody concentrations were expressed in arbitrary units by means of a standard curve (9) . Values of 5 U or more were considered positive.
Calculations. The calculations for sensitivity, specificity, and predictive values were done with binary tables and the data in Table 1 as previously described (8) .
RESULTS
The 300 sera described above were tested by the Rubalex test, and the results were compared with those obtained by using conventional tests for rubella antibody titrations, such as HIG, HI, and RIA. Since the result was considered positive in the latex test if there was any visible agglutination, the limit of positive response in the other techniques was also set close to the detection limit, being the lowest measurable HIG titer (3 mm), the lowest RIA titer above the background (5 U), and the reciprocal of the lowest dilution giving positive results in the HI test (1:8) .
The results of the comparison are summarized in Prozone phenomenon. The prozone phenomenon, often seen in immunological reactions with high-titer antibodies, has also been reported to occur sometimes in the rubella latex test (7) . Therefore, 10 sera with HI titers ranging from 256 to 2,048 were measured in the LA test both undiluted and diluted 10-fold. We did not observe any inhibitory effect of the high-titer antibodies on the LA test. The sera caused a strong agglutination in the LA test both before and after dilution, although there was a slight increase in the time that elapsed before the appearance of the complete agglutination in some of the sera after dilution.
DISCUSSION
The Rubalex LA test has several advantages over conventional serological methods: (i) no predilution series of the samples are needed, (ii) the test can be carried out from a drop of sample and reagents, (iii) the performance of the test does not require any special equipment, and (iv) the result can be obtained within a few minutes. The rubella LA test described showed good correlation with the conventional reference methods, i.e., HI titration by the Centers for All the results suggested that the LA test is as good for the determination of rubella immunity as the reference methods are. The LA test has a much shorter reaction time than that of any of the reference methods. Of the 52 HIG-negative sera, two were found to be positive in the LA testconfirmed by the HI test-but none of the HIG-positive sera were negative in the latex test. In a recent study concerning another rubella LA test, 22 to 25% of low-antibody-titer sera were determined as false negatives (14) when compared with the HI test and enzyme immunoassay. We found only one false-negative result with the latex test described. The prozone phenomenon with high-titer sera was not demonstrable with our LA test. No correlation was found between the speed of agglutination and the HI, HIG, or RIA titers of the samples. This may be due to the short reaction time in the latex test. In the other tests, longer incubation times also provide the lower-affinity antibodies with the possibility of reacting with the antigen. All sera that were negative after 2 min were also negative after 8 min. None of these negative sera were found to be positive with the other techniques.
These results confirm that the present rubella latex test, Rubalex, which can be performed in 2 min without any special equipment, is a sensitive, specific, and simple test for the determination of rubella antibodies.
